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TYPE 202-B AM-FM SIGNAL GENERATOR 



1. INTRODUCTION. 

a GENERAL. 

The Typr 202-W Signal Generator ka.t been spe- 
cifically designed fur use m the development ami tevt. 
Log of frequency modulated receivers ami television FM 
vmntl channel equipment ivitliin The freq u e ncj range 
of 5-i co 216 megacycles. Provisions have also been 
made whereby it may be used in this frequency range 
as an amplitude modulated RF signal source or, in 
conjunction with an external audio oscillator, may he 
used to produce si mu I tan dolls FM and AM KF signals. 

Physically this instrument mrLvUts of frvir major 
subassemblies: (I) panel assembly, (2) RF assembly, 
(J) audio oscillator, and (4) regulated power supply. 

‘The Rl ? unit is secured tin the rear of the front 
panel while the audio oscillator and power supply ore 
fastened tu the bottom of the generator cabinet and 
are electrically connected to the front panel and RF 
assembly by means of cables und pjug connectors. 

The wiring and layout of die various components 
have been arranged for maximum simplicity resulting 
in a compact instrumenr of moderate size, diereby con- 
serving laboratory space. All meters and calibrated con- 
trols are direct reading and are loaned on the front 
panel according to function. The frequency dial, us 
well as the modulation and output meters, bus been 



positioned ur eye- level for maximum readability'. Ex- 
clusive use of alunduum for cuhinfct, panel, and chassis 
fabrication has resulted in a relatively lightweight, 
easily portable injtrquiwit, For convenience in carrying 
a collapsible leather handle is urtachcd to the top of 
(be generator cabinet. This instrument is supplied 
complete with tubes, iru-truction book, and RF cable 
type number 501-A. 

b. BASIC OPERATING PRINCIPLES (Fig. 1). 

Figure J shows in block form the baste elements 
employed in die 202-B Signal Generator. A type SC 4 
triode is used as on RF oscillator and I* toned over 
the frequency range of 27-34 megacycles. 

Coupled to the RF oscillator is a fiAK5 reaa'tu nee 
tube, which, for frequency modulation, shifts the fre- 
quency of the oscillator in direct pru|mrtHJin to the in- 
stantaneous audio voltage applied tu the reactance tube 
from die audio modulating oscillator, 

Tlie outpur from the RF oscillator is fed to u 
Class C frequency doubling stage which is tuned to die 
second harmonic of the oscillator frequency, thus cover- 
ing a frequency range of 54 to 10H megacycles. Follow- 
ing this doubling stage is an output stage which in 
the Jow frequency range {54 to U08 me) operate* as 
a Glass C amplifier and in the high frequency range 
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Fig. 2. Front Ponel Controls of 202-fl AM-FM Signal Generator 



(108 to 216 cue) becomes a Class C frequency doubling 
stage. Amplitude modulation is obtained at this stage 
h> applying an audio modulating voltage »► the screen 
of die 6AK5 robe. 

Coupled tt> die plate induclot of the output stagfc 
1$ a pi st tin type mutual inductance attenuator having a 
5 3-ohm resLvtoi in scries tvirb the nnt turn coupling 
loop. 

The dial of the attenuator is calibrated in micro- 
volts in terms of die voltage present at the output cable 
terminal posts when the power output from the last 
stage is set ro the pm{>er level as indicated by the 
output monitor meter. 

The 53-ohm RF output cable is terminated at one 
end by a 5 3 -ohm resistor and terminal post assembly, 
and at the ocher end by a BNC type connector which 
attaches to the RF panel jack. Thr output impedance 
of the generator with this cable cunnectod is 2A.5 
uhtns The voltage appearing aciosi the output cable 
terminal posts is read directly on the output attenuator 
dial. 



2. OPERATING INSTRUCTIONS. 

,r. PRELIMINARY (Fig. 2). 

The instrument should be- carefully removed from 
the packing canon and rhe power cord plugged inco 
a suitable 115 voir, 50-60 cycle nutlet Operate the 
POWER SWITCH to the "ON” position. Attach the 
K1 OUTPUT CABLE to the fn>ni panel RI OUT- 
PUT JACK by pushing in ou the cable connector and 
rotating it clockwise, 

b. OPERATIONAL CHF.CKS. 

As an indication thin the instrument is in proper 
operating condition, the following checks should he 
made upon receipt and at s unable intervals thereafter: 

I RF OM.ll- 1 A TOR AND AMPLIFIER. 

Sec that it is possible tu adjust the RF MON 
Jt'OR CONTROL to bring the needle of the RF 
MONI TOR MFTER to the red reference line tliruugli- 
uut the enrire frequency range of 5-1-2 1 6 me, 
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2 . EM AM) AM MODULATING SYSTEM. 

Turn the MOD 01. AT LON $F LECTOR 
■SWITCH to EM, the MODULATION SWITCH IO 
FM. and rhf DELATION RANGE SWITCH to 24 
kc, BO kr, nr 24.0 kc. Operation of the l : M DEVIA- 
TION CONTROL ret it clockwise dircctto □ should 
cause tbr MODULATION METFK fo indicate* inmeav 

ing deviation, 

Turn Lht MODULATION SELECTOR 
SWITCH co AM. the MODULATION MITFK 
SWITCH tu AM. aral rotate the AMPLITUDE 
MODI (CATION CONTROL duck wise. The MODU- 
LATION METER xhuuld indicate the percentage of am- 
plitu.de modulation present, and full-scale setring sLioufd 
be possible. 

If the above check* show the instrument to lie 
fault} in any texpett, cOtLSull ihe section OH Trouble 
Shooting, Par 5c. f as an aid hi locating the cause of 
the trouble. 

r. OPERA I INC. CONTROJ-S (Fig. 2). 

Tills section dexcritses die functioning of the operat- 
ing controls which ate located on the front panel of 
the instrument starting with those at the lower left 
hand pan of the panel and proceeding clockwise mound 
die face of the instrument. 

1. MODULATION FREQUENCY .WITCH. 

This crmttol selects any one of eight fined audio 

frequencies between 5ti cycles and 15 kilocycles for 
cither frequency cn amplitude mudulaTiim, 

2, MODULATION SELF.CTOrt SWITCH, 

Father frequency Ot jiiiplLLU.de modulation may 

be obtained by scctlng this switch to the proper position, 
.Modulation may also be turned off. 

S-. VERNIER FREQUENCY DIAL. 

This dial is divided into LOO division* und is 
coupled to the .MAIN FREQUENCY DIAL through 
u 24:1 gear train, providing a total of 24Ufr Jogging 
divisions for each RF range. 

4 DEVIATION RANGE SWITCH. 

This rotary type switch selects three inodula- 
riou meter deviation ranges, tt-2t kc, CI-BLl kc, and 
0-240 kc, 

5, MODULATION METER. 

Four modulation meter scales arc provided, 0-24 
kc deviation in 1-kc increments, 0-30 kr deviation in 
5-kc increment!., CKldfl kc: deviation in 10-kc increments, 
and 0-50Cy, amplitude modulation, with calibration 
murks at 30 c /i and 50^, 

6, FM DEVIATION CONTROL. 

A conrinuottsiy variable control for Adjusting 
the ftcqacncy deviation on any of the three ranges 
fl-24 kc, 0-30 kc. or 0-240 kc. 

7, MODIILATION METER SWITCH. 

By means of this control the MODULATION 
METER may be switched tu either the FM" nr AM 
modulating .system to indicate die degree of modulation 
present. 



8. AMFLITUDE MODULATION CONTROL. 

A continuously variable control foe adjusting 
the amplitude mixlul.ifion level. 

9. RF MONITOR METER. 

The RF MONITOR METER is used to stand- 
ardize the power level uf the Inst RH amplifier stage. 
Iti uptratiun the meLer pointer is xet to the red cjilibril- 
tjijLi line on die meter scale. 

10. K1 MONITOR CONTROL. 

'Ibis ndjusfmtnt serv the ft P .MONITOR 
METER lit the proper reftreni-e level such that the 
output attenuator calibration is direct reading in micro 
voles. 

11. MAIN FREQUENCY DIAL. 

The MAIN FREQUENCY DIAL h il5 two fre- 
quency caliliratLOlix, S-f-lCJJt megacycles and 
megacycles. An inner scaie is divided into 24 equal 
divisions tor tisi* with the VERNIER FREQUENCY 
DIAL. 

12. RF RANGE SWITCH. 

This control selects either the low frequency 
range, 54-103 megacycles, the high frequency range, 
I OH-2 1 ij megacycles, or turns rhe RE carrier off, 

13. K F OUTPUT ATTENUATOR. 

The RF OUTPUT AlTENII ATOR DIAl, is 
calibrated directly m titicruVidb output at the Output 
cable terminals. Ic is standardized by setting the pointer 
of the RF MONI TOR METER to the red calibration 
mark tin rhe merer scale. 

J. OUTPUT CONNECTIONS. 

lu order to propctlv match the output nf the 
generator to rhe input impedance of a receiver undet 
test, it may br desirable to add n resistin' in one or 
both sides nt the F,F Line fltun tile signal generator 
at show n in figure 3- 




UNBALANCED INPUT TD RECEIVER 
R= INPUT IMPEDANCE TO RECEIVER 




F)g, 3, Hecelver Cotinecfltiiis 
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For the case of the imbalanced reiver input on 
impedance match may be obtained by connecting the 
proper resistance to the "high"' signal genenrar ter- 
minal and COLiilWlriog die ground of the signal gen- 
erator to the receiver ground {figure 3a)'. 

To use tbe signal generator with a receiver having 
a balanced input impedance, connections should be made 
according to figure 3b. As a chedi for the possibility 
of the ground between generator nml receiver being 
low enough to shone the padding resistor in tbe low- 
side of the RF line, the power plug of the generator 
mar be moved to a different outlet. Negligible change 
in readings should be observed.* Resistors having 
no ore active characteristics should he used to avoid 
errors due to phase change. 

A. SIMULTANEOUS FM AND AM. 

For certain tents simultaneous FM and AM is some- 
times derived. The 2(0 -B AM-FM Signal Generator, in 
combination with an external low distortion audio oscil- 
lator, may he used for this purpose provided that the 
audio oscillator is capable of developing approximately 
3 volts »mw * 1500 ohm load, the FM requirement 
for NO Ice deviation. 

In use die external audio oscillatoi is connected 
to the FM external binding posts, the MODULATION 
SELECTOR SWITCH set to AM, and the levels of 
each type of modulation independently set on die 
MODULATION MJitKR by operation of the MO. 
DURATION MS I HR SWITCH. FM DEVIATION 
CONTROL, and AMPLITUDE MODULATION 
CONTROL- 

CAUTION: 

l.'i* «ijT oh Mtrrniri audio mcUiatot jot AM, iriib tbe IS- 
TERNAL MODL'MI'ION OSCILLATOR to-itched to FM. *W 
mult in mterorfiott between modulation iircttiii wJuu b&th 
otclilatort Art operating at or near tire tantr audio frequent y. 

3. SPECIFICATIONS. 

if. RF RANGE. 

Overal I frequency coverage of 54 to 2 1 6 megacycles 
in rwn ranges! 44-108 megacycles and 106-216 mega- 
cycles, accurate to within ;i_0.5% after n warm-up 
period of one bnui. The MAIN FREQUENCY DIAL 
is also calibrated in 24 equal divisions foe use with 
the VERNIER FREQUENCY DIAL. 

b. VERNIER FREQUENCY DIAL. 

The VERNIER FREQUENCY DIAL is divided 
into 100 equal scale tli virions and is mechanically 
«jupled to the MAIN FREQUENCY DIAL hy a 24:1 
gear train, providing a total of 2400 logging divisions 
over each frequency range. The approximate frequency 
rhauge- per vernier division is 2fi kc on the low range 
and 42 kc on the high range. 



* Ysriout mtibodt of obtuhting puj/r (tuft toil Age from ah un- 
halassted generator output ate discussed in tbe Ris'tm, 

Voh Vi, April 1941, Number 4, in on i nr tide entitled w Rr. 
rrsvr input Connections Ur L'-H-E Measurement” hi fob* 
A. Raw tw. 



c. RF OUTPUT VOLTAGE. 

Tbe maximum open circuit output voltage from 
the DNC type Kf OUTPUT JACK at the front panel 
is about 0.4 volt. With the standard output liable (type 
SO I- A) attached, the maximum calibrated ouipm voltage 
at the cable terminals is Q.2 volt. When the KF MON- 
ITOR METER is sec to the red calibration line and the 
standard output cable attached, the RF OU TPUT AT- 
TENUATOR is direct reading in microvolts and con- 
tinuously adjustable from 0.1 microvolt to b.2 wilt, 
Accuracy is approximately _Ll(l%. 

4. RF OUTPUT IMPEDANCES. 

The RF output impedance of the signal generator 
as seen looking into the UNC type front panel con- 
nector is 53 ohms resistive. With the standard outpur 
cable attached, the RF output impedance as seen look- 
ing into the output cable terminals is 26.5 ohms 
resistive. 

f . FREQUENCY MODULATION. 

Three frequency deviation ranges 0-24 kc, 0-80 kc, 
and 0-240 kc are provided, each continuously adjust- 
able. The 0-24 kc deviation scale is calibrated in incre- 
ments nf t kc. die 0-80 kc scale in increments of 4 kc. 
and the 0-240 kc stale in increments of 10 kc. 

/. AMPLITUDE MODULATION. 

Amplitude modulation i.v available over the range 
from 0-40%, with meter calibration points provided at 
30% and 50% modulation. 

g. DISTORTION. 

1. EM. The overall FM distortion at 75 kc is 
less than 2% and at 240 kc less than 10%. 

2, AM. The distortion present at the RF output 
for 30 % amplitude modulation is less than 3% and for 
50% AM Less than 6,5%. 

it. SPURIOUS RF OUTPUT. 

All- spurious RF outpur voltages are at least 30db 
be-kw the desired fundamental. Total RMS spurious 
FM from the (it) cycle power sotirce is down more than 
40 dh, with 75 kc deviation as a reference level 

L FIDELITY CHARACTERISTICS. 

The deviation sensitivity of the FM modulation 
system as a function of frequency ls constant from Jd 
to belter than 10 kc. At U kc the deviation as indicated 
un the modulation meter is 0.3 dh higher dun the true 
value- The amplitude modulation .system is also Bar to 
10 kc and is down 1.0 dh at 15 kc. 

f. INTERNAL AF OSCILLATOR. 

The internal audio oscillator may he switched to 
provide either frequency nr amplitude modulation or it 
mav be switched off, External binding posts permit 
the use nf an external AF oscillator for either FM ot 
AM. Tlic internal oscillator and an external low dis- 
tortion AF oscillator may he used simultaneously to 
produce a signal which is frequency modulated at twit 
different audio frequencies. With the internal oscil- 
lator switched for AM, an external AF oscillator may- 
be used simultaneously to frequency modulate the AM 
signal. 
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Boonton 202-B AM FM Signal Generator. max 




TYPE 2 O 2 - E A M - !•' M SIGNAL C, E N 1 E R A T O R 



Th-C internal AF osrillatut provides tight fixed 
frequencies which may be selected lay a rotary type 
switch - 50, 100, 400, cycles, and l, 5, 7.5, 10, 15 kc, 
accurate t<i within 5% . Harmonic distortion, in general, 
is lets tluii D_5%i, 

The output voltage of the intern jJ oscillator Li 
available at the external binding posts for synchroniz- 
ing or other purjnujeis. 

jfe. EXTERNAL MODULATION 

REQUIREMENTS. 

1, Frequency Modulation. 

The frequency, deviation sensitivity is SO kc 
pet- volt on the 0-240 kc deviation range and l6.fi kc 
per volt on the 0-80 kc dcv-iainm range. I*or external 
EM chc input impedance is 1500 ohms maximum, 

2 . Amplitude Modulation. 

A pprojtin lately 45 volts is required for 50% 
modulation On either the high or low RF range, l or 
external AM. chr maximum input impedance is 7500 
ohms shunted with 1000 nunf. 

i. Audio Voltage for Externa! Use, 

There is available at the I'M external osril- 
lator binding posts about 5 volts AC maximum and 
at the AM external oscillattu binding puses, 50 volts 
maximum, 



/. 'IT.1BK COMPLEMENT. 



Audio Oscillator 


GALfi, fiVC, GIV'C. 


(V1.V2) 


Rectifier 


5V3GT/G 


(V3) 


Voltage RcgtiFatT.fr ., 


VR-150 


(V4) 


Reactance Modulator. 


6AK.5 


(V5) 


RF OsrilFit(i>r 


eC4 


(V6) 


Doubter Stage 


GAK5 


(V7) 


Doubler and Output 6AK5 


<V8) 


Ballast Resistor 


6 H.d 


(RIB) 



nr, POWER REQUIREMENTS, 

The 2R2-E EM Signal Generator is designed foi 
U»e with 115 volts, 50-tin eyries. It will operate satis- 
factorily, however, over a voltage range Itom 105-125 



volts without changing the HE frequency by more than 
[>. 05 %. A two ampere fuse is placed in one side of 
the AC line feu protective peu-poses. Power conanmp- 

tion is fi 5 watts. 

*. DIMENSIONS AND WMGIIT. 

Outside cabinet dimensions: 1 7-" H, ljij/j" W, 
ll'/j" D, 

Weight: 55 pnunds. 

ACCESSORIES. 

Avai I able as an accessory i s the 2p7>A Uidvciccr 
which, iji combination wirh the 202, B FM Signal Gcn- 
viacor, provides additional frequency coverage fmm 
U.l me to 55 me at uniLV gain. The 2&7-A Uni verier 
consists Ilf a local 150 me oscillator, mixer stage, and 
hrisad Lund amplifier. The frequency of die local oscil- 
latoi is factory ndjusred and may he cheeked by ob- 
taining zero-hem with the 2132-B ouepue ac 150 roc, I he 
nurput frequency of the 2l>7-A Univcncr is determined 
bv subtracting 1 50 me from ilie 202-B Signal Generator 
MAIN I’ltbQI ,'F.NCY DIAL reading. 

In use the input cable of die 2b7-A unit is attached 
c« die RF OUTPUT JACK of ihe 202-B Signal Gen- 
erator and the type 501 -A RF Output Cable is trans- 
fected to the output jack of die 207- A L'nlvcrtcr, Since- 
the Univcrter hju unity gain, its ouepur level is indicate*! 
directly by the RF ATTENUATOR setting of the 2CI2-B 
instrument. The ourput impedance of the 207-A L'ni- 
vertcr is approximately 26.5 ohms with output cable 
attached. 

4. THEORY OF OPERATION * 

d. REACTANCE MODULATOR CIRCUIT 
<Fig. 4), 

A GAK5 rube (V5) operating as an inductive ele- 
ment across rhe rank circuit of the GG4 (V6J (Mediator 
circuit is employed, for reactance modulation. In order 
to mjjntain constant frequency deviation sensitivity over 

t'Tbenjy vf vp/raiton -ittJ desiyr: iniorvsaSion art give* >n art 
a’tirSr in i’i 1 *- Soi-embrr, I V J ?6 hittr vt Magazine 

tuiisScd '’Dtiig.n of b-M Sj'jkh/ Genctmar" bj Dvuatd Al, HUS 
and Murray £. t>/>iby. 




TO OSCILLATOR 
TUPF y-E 
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llie entire timing range nf the insti umCiLL the amount 
cl EiltlaeLilriee injected by Vi L* made to vary directly 
as the taiiicr frequency. This Li accomplished (fig, 4) 
bp a bridged tee network consisting of 114.3, K44, ("1J3, 
t hr gild glare capacitance of V5, and lilt grid Cathode 
Lapacitjuct uf Vs. Although this circuit arrun genii' nr 
Li capable of producing taiflv constmu deviation with 
fitted components, C33 is made variable arid ganged 
with 1 hr nsrilliiTiir tuning tun d truer to provide lhe pre- 
LiMiin of deviation calibration rcrejuircd in a Signal 
generator, 

Resistor Rsti serves to bleed ehe proper a minim 
of cuicoui through I14G, It4? to permir op^rin-ion of 
V5 over thr most linear portion tif irs rlinraneriictiL-s 
(fig. H), 

Thr eurhnde resi.vtius R-flJ arid R47 wIlLli provide 
bias Jot VS are bypassed by C.54 for radio frequencies 
only and degeneration takes place nt audio frequencies, 
licsisoir R47 is list'd to udjust the amount of dtgtnera 
turn pment in order to prnvidc [lie dcStted deviation 
.MaLvilLviLy. 

On rtic high RF range die modulation voltage for 
FM is reduced to one half in o r dei to maintain the same 
frequency deviation (fig. 8). This is iiccumpli.sFietl hy 
means of resistors H23, R2C, nod switch S5 (fig. B) 
which is mechanically roupled to rfie RF range changing 
Switch, Switch S3 Tcdunts the modulating voltage ap- 
plied at ilia rtaiCjiiLt cube Lo miu third when operated 
fioui die 0-240 kc deviation position to the 0-90 kc 
deviadon position, and to one tenth wliro operated 
from rhe 0-240 kc deviation posh inn Ln Lilt (1-24 kc 
deviation jmwiion. 

Fur FM, an audio modulating voltage is applied 
directly to the grid of Vj t the reactance tube, through 
an RF filter which prevents stray It l 1 current* from 
leaking out of the shielded portion of the instrument. 

b. AF OSCILLATOR (Fig. 8). 

TW Ah oscillator employed iv quiLO free flOul 
distortion having, in gcnctu], total Latmoitic content 
of less than IK5%, The conventional We in bridge type 
of li-L oscillator is used. The scries imd shunt R-G 
combinations required ro provide the desired iiuiduIjiiLig 
frequencies are; mounted directly on tilt rotary type se- 
lector switch and are count'CLCrd by means of two lends 
to the AF chassis which mounts the oscillator tube* 
and components. A pprovimarely 50 volts is available 
from the plate of the tjV(. ruhe (V2) for modulating 
purposes, ihe evart value being controlled by adjust- 
ment of R12 which regulates die: amount of negative 
feed hark voltage applied in Lhe cathode of VI. 

r, RF OSCILLATOR (Fig. K>. 

A tailed place KF oscillator coven die frequency 
range from 27-M mi. Tuning over this range is nc- 
LLnupILdiiid hy means of capacitor which is ganged 
CO the IWO Other variable tuning capacitor* (.45 and 
C50. The plate of Vri is normally operated at afaour 
MO volt* DC. 



d, AMPLIFIER DOUULFR m age (Fig. B). 

A frequency diiubling stage (V7) follows the oi- 
djliiior, and atirvts the two fold purpiieie of (1) per- 
mit ling i III oscillator to he n|iL-raiLd at a lower fre 
queues and (2f providing I he denied isolation between 
oscillator and output liagc to improve frequency stabil- 
ity. A further advantage is thar it provide* sufficient 
drive hi Sutuiate thl' output wage and thus remove any 
spurious amp I ini lie modulation up CO this pinnl, TIlLh 
nage is self-hiaved and Is arranged to crack with die 
oscillator. 

ft. (')T iTfl IT STAGL (Fig. 8). 

The output stage employs a (>AK5 lube operating 
in Class C. Fill die low HI' range, dm stage functions 
as an amplifier, .ind over rhe high range becomes a fre- 
quency doubler. I 111 - oulpul tank coil is provided vridl 
r'.vo cout.irr points JiMtalcd so iliac when die gtound 
contact is switched from rhe lower to die upprx (*jrnt. 
rhe imJuLlaliet of thr- tank isnl ts cl ranged TU ilnuhJe 
the icsomul frequent y of llte lallk ClfCriii- .SwilL-hlug is 
accomplished hy iwm spiing coutacr fingers, one or the 
other of which is pressed sg-ninsr a omiacc point by in- 
suliiird meinljers on the i-hafr of die RF RANGE 
SWITCH. This metbotl avoids most of the mechanical 
and L-lcctricnl difficulties usually associated widi coil 
switching. TT>e Q of the Link circuit ha* hern velecccd 
to reduce spurious signals by more than 35 d[; and at 
the same lime ketp amplitude minluladou to aboui 
2'’^- in 75 ke deviation. 

Amplitude modulation is. ubLainCd by muduhiliug 
iht screen rletncnr of V T B. sufficient oolarion from Lhe 
L5(J supply hating hceu provided by (he 50-hcru'y choke, 

1 , 2 . 



j. OfMT'T iT ATTENUATOR. 

A pisCon LypC Rl' outpiii alleiiujcor having an in- 
ternal impedance of 53 ohms i* inductively coupled ro 
the Link circiiit inductor of dit final stage-, f’he pickup 
loop of the attemuniii is continucusly adjustahlo along 
the axii of thr aLCcnuator tube by means of a rack and 
pinion drive. 

'Hie RG5B-'L' output cable and UNTU panel finings 
ale of 55 ohm impcdanit and lire output cable is ler- 
niinnicd by a 53 ohm urlioii icsistor. 

Figure 5 shows the basic design of the ourpul at- 
tenuator SY.itL ill. The voltage induced in the attenuator 
coupiiiig loop L20 in figure 5a is: 



e = T.-.iM 



■id ■ in 



„K 



i-s: — 




wLicie — i T times die frequency. K is ihc eoefficicftr 
of coupling between L tl and l..„, and M is the itninial 
inductance bnrwten L ., olid L,,,, 

I his equation shows that d 1 ' Lc a function of the 

UnL vollagt F. and llic coefficient Cl! coupling K Only. 
K is COilLTCilicd bv die attenuation law of the prSLOO 
a riorum tor whiif F is niouiLuted hy die output (ItOuitOT 
me±er. 



H 
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L-19 1.-20 53-n- 53-^ 




L.-RO 53-^ 




FIG. 5b 



E6.5- rL 




F/g. 5. Oirtfvt AHtnvaisr Equivalent Circuit 

It cun be seen from figure fib that tilt voltage *i 
nc.ro si the u-rminiiting rttiistuT is: 

5k r 53e' 

e ~ 106 - f {.<!,,,,) — V- (IDS)* I (,<L z Js 

Siiio; L ±1 i* less than 0,01 microhenry, (ul,,^ 
cm be neglected in comparison with (lOff)'* und : 




Neglecting L,„ in figure 5b, an application of 
Tlievemn'ft theorem yields rflC equivalent cifOIlC shown 
Ln figure 5c. Thus die generator car* bt' represented ns n 
source voltage o in writs with j resistance of 215,5- ohms. 
The attenuator dial ii calibrated in terms of die ripen 
rirniir output voltage e {big. 3c) and is direct loading 
Ell microvolt* from 0,1 microvolt co 0.2 voir when [he 
Otlipul mimitul- mtLrr is set To rhe red reference line. 

If the load impedance ls not large compared with 
26.5 ohms, [he voleage applied to a load connected at 
die incrpuT terminals can be calculated by using die 
equivalent ritciuir of figure 5c. 



5. MAINTENANCE INSTRUCTIONS. 

«. Kl : UNIT (I’ig, 6), 

I'b is unit lues been carefully adjusted mid calibrated 
:>l die factory to meet die specifications listed in tikis 
instruction book, Specialized testing equipment and 
procedures are required which make field adjustments 
and replacement* iu the unit difficult and und&tirahk. 
I’d i this reason, if any troubles ore believed co have 
developed in the Ft F Unit, the Signal Generator should 

be returned to ihe facility fin repair and readjustment, 
with the factory warranty being voided if our inspec- 
tion shows damage or misalignment due to adjustments 
made by the customer. 

The 60 cycle hearer voltage hetween pin 5 nif plug 
P-2 and ground (fig. 6) should measure 6.3 volts. If 
the Kl' unit is found tn be inoperable and this voltage 
measure* in excess of 7 volts, the trouble is probably 
due to an open heater circuit at nue of the RF tubes, 
tonciuucd operation of the instrument under this con- 
dition will damage the other HF tubes. 

b. VH-150 REGULATOR TUBE (Fig. 7). 

When replacing this tube (V4) ic is desirable to 
check its currrnr drain by placing it mi IhaituiKtcr in 
SOi-LbS with the plate arid adjusting Riff for it 7 milh- 

ampete plate cuneru with Lite input voltage o> die 
power transformet primary set at 105 volts. The ad- 
fustmenr will insure pnifHT operation of the power 
supply over a line voltage range of I05-125 votes. 

c. AMPLITUDE MODULATION 
ADJUSTMENT. 

If desired, the degree of amplitude modulation on 
the modulation meter can be checked by suitably mix* 
mg die output of Lhe genet a tor with am idler signal 
jo u icc such that a cLiffcience frequency of appioximatxily 
lUCM5u kc is produced. This diffctcncc frequency can 
he observed visually no a cathode iay oscilloscope and 
used for adjustment purposes. Adjustment of Rj$ (fig, 
fi) wilt change the modulation meter AM sensitivity' to 
agree with that degree of modulation present. 

4. FREQUENCY .MODULATION 
ADJUSTMENT. 

fbe tSAKi leactjnte modulator rube contained 
witliiu Lite sealed RF Unit lues been carefully adjusterl 
for a deviation sensitivity of SO kc per vole on the low 
RF range, with ebe deviation range switch see ac Lhe 
i>- 2-ffi In position, If for any reason ir is desired to 
check die carridT deviation, this may be accomplished 
using the Crosby* 1 or carrier tern method uf measure- 
ment. 

A selective communications superheterodyne te- 
Leivei tumid to the RF output of rhp generator con be 
used as a null indicator to determine the ex ail point 
at which the carrier current disappears. 



“l^otby, ,M.t7., fiei-, -f, Pag, ?<0, iJO'.', 
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BOONTON RADIO CORPORATION 



R-33 

M-l 

R -35 

R-20 

R-36 

R, F ASSEMBLY 



P-2 



L-4 

L-3 

T-| 

C-13 

C-14 




ffi 


w|la y jy 


La ^ f-u ,-v 


w 






r 

O 



S-4 

R-31 

M-2 

R-29 
R - 22 
S-3 

GEAR DRIVE 

VERNIER 

DIAL 

s-z 

P-l 



S-l 

L-2 

L-l 

C-B 

C-7 

C- 1 6 

R-12 

v-i 

C-IO 
C - 1 I 
C- 1 2 

V-2 



Rj. R*or Vi#w of Fan* I Assembly. few or Supply, oed Audio OioHlator 



Since tbc modulation index 0 us defined as the 
rario of the frequency deviation AF to the modulating 
frequency f, of 




the frequency deviation is given hv; 
iF = tl i f 

The carrier will (each its minimum value at the 
following modulation indices: 

2-40-1; 5.5201; fi.653; 11.791; M.930; I8.071; 

21.2116. etc. 



'I he I'M devi niton indicated cm the modulatinn 
meter is controlled by the setting of R2V (fig. 6). A 
alight udjusrmint of this control may be made if de- 
sired, however the iicciuil deviation sensitivity of die 
reactanLe modulator is adjusted by means of R47 (Jig. 
») within the RF shield, and should uot be disturbed. 



SOTC: So HI' a u!f>ut u Hi At vblM»til uist? ibt judio ascillutat 
plfty 1*, .iehstbe.! from tbv ifOMt pun*i jr/tcc tbe 0(- 

iiTffir supply for :l>t \irui iimptifitr doubler tube, I'S, it \rhtti 
ht/rn Ojf pltn-rr mppiy tfnmt((b ibt nnls OHa thitn y Ut 

ibt nr pufu). 
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TYPE 202-H AM-FM SIGNAL GENERATOR 



C -15 

C-li 
C- 14 



T • I 



R - 19 



L-4 



L 3 



P 2 




V-3 



-10 



P-14 



C-9 



C- 6 

C-0 

H-12 

C-7 

R-l 3 

L-l 

£*-lt 

R-16 

R-17 

L-2 

PI 



POWER SUPPLY AUDIO OSCILLATOR 



fig. 7. Sirb-chossf* View of Power 5ipply and Audio Oicillator 



«. TROUBLE-SHOOTING. 

Many cases of noD-opcririon «r malfunctioning 
ate the result of tube failure. A visual inspertinn will 
often show a tube inoperntive, and its replacement will 
restore normal performance, 

If *11 (lie lubes light, but performance is abnor- 
mal, the tubes should be checked in a tube (ester, and 
returned, if good, co the sockets from xvhich they were 
removed. 



To facilitate the detection and localization of pos- 
sible trouble, two charts ate presented in the follow- 
ing pages. The first, a "Trouble Chart’', lint* by symp- 
toms some known trouble conditions und their remedies. 
The second "Socket Voltage Chart", gives average 
operating potentials under die stated conditions. 

f. LI5T OF REPLACEABLE PARTS, 

The following parts are replaceable. After rep- 
lacement it is desirable to make the check* and ad- 
justments described in par, 5, a, h, C, and d. 
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BOON r ON RADIO CORPORATION 



TROUBLE CHART 






Cjimt 



Canrriion 



With Equipment Connected to a 
suitable 115-Volt Source and 
Power Switch "ON", Panel 
lamp does aor light. 



Not all vitmum tube filaments 
light. 

Fuse blows repeatedly ns vuin »* 
power is applied, or blows 
sometime after power is up- 
plied, 

Filaments Hght hut no Plate 
Voltages, 



RF Unrr Inoperative. 



I'ose Defective. 

Panel Lamp Open. 

Primary winding or filament sec- 
ondary winding of Power trans- 
former open. 

Defective Vacuum tube, 

Filament Uallast R-IH open. 

V-3, C-12 + C-13, C-14, ot Power 
Transformer Defective. 

V -3 defective. 

L-3 or L-4 open, 

C-12, (J-I3, or C-14 sharccd. 

EJef active o.mnection tn terminal 
3 of Plug P-2. 

R-17 defective! 

C-12 shorted. 

Defective connection to terminal 
2 of Plug P-2. 



Replace fuse wrrh 2 A. Littlcfusc 
No. J.AG-2, 

Replace Panel Damp. 

Check continuity of TrnusfomiCJ 
and replace if found defective, 

Test defective tube in tube tester, 

Replace If- 1 8 with oil -6 Ballast 
tube, 

Remove V-3, If fuse docs ttm 
blow with V-3 removed, check 
C-12, L-13, Dl*i for possible: 
sliutt. If normal test V-3 in 
tube tester, 

Replace V-3. 

Check continuity of L-3 and L-4. 

Chock respective parts replacing 
any parr found defective, 

Check Terminal connections and 
wiring contintiily of Plug P-2. 

Check R-17 and replace if found 
defective. 

Cheek C-12 and replace if found 
defective. 

Check terminal at once do ns and 
wiring continuity, 



SOCKET VOLTAGE CHART 

All voltages are DC unless otherwise indicated. 

All DC measurements are made with 20,000 ohms per volt voltmeter. 
All AC measurements are made with 1000 ohms per volt AC voltmeter. 
Conditions For measurement t 

a. Measurements made with respect tit ground. 

b, Rf RANGE SWITCH sei at KHI-21IS me ptnitiem. 

Ci FREQUENCY ME DIAL sec at 2 US me. 

d, ATTENUATOR DIAL sec ar 100K Micro voIl 
t. MODULATION SWITCH off. 

/. RF MONITOR METER set at red line. 
g, MODULATION METER SWITCH xt FM. 
b, MODULATION FREQUENCY SWITCH at 400 cp»- 



Pin. No. 


1 


2 


3 


4 


5 


6 


7 


B 


Socket 

V-l (AAUtf) 


n 


0 


0 


&3AC 


135 


50 


4 




V-2 (6V6) 


n 


0 


225 


135 


0 


NC 


6.3AC 


4 


V-3 (5Y3) 


NC 


330 


NC 


—9 


NC 


— 9 


NC 


330 


V-f (VR-150) 


NC 


0 


0 


NC 


150 


NC 


0 


NC 


k-18 (61:1-6) 


NC 


i4AC 


NC. 


NC 


NC 


NC 


6JAC 


NC 
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TYPE 2 0 2 - B A M * F M SIGNAL GENERATOR 



Refmnn 

Symh&j 


Dlsi:< Ipiiau 


ftRC 

P+iri So. 


.41 fgt. & Mfgr's Designation 


C-M 


CAPACITOR, 10^)00 u.J, ±2%, 300 V, 

mid 


824 14 




,rAN CM40A103G 


C.2,5 


CAPACITOR, ICIOD /lf J, ±2%. 500 V, mini 


82302 




JAN CM3OC102G 


C-3 


CAPACITOR, 500 f, it 2%, SOU V, mica 


82234 


Micnmold 


CM-20 


C6 


CAPACITOR, 470 _i_2%, 500 V, mica 


82259 


MicamoUl 


CM* 20 


C-7. M 


CAPACITOR, 10 (4, 150 Y, electrolytic 


83045 


Aero vox 


PRS.EP 


C-8,16 


CAPACITOR, a /if. 150 V, electrolytic 


83028 


Aerovo.v 


PRS-EP 


C*9 


CAPACITOR, 0.1 ;.f, -p20%, — 10%, 400 
V, electrolytic 


83070 


AetOvOX 


489 


c-io,ii,i 2 . 


CAPACITOR, 1 0- J 0- 1 0 ,if, ion V, 
electrolytic 


83050 


Mallory 


IT-389 


CIS 


CAPACITOR, 1 >j, 4-20%, --10%, 400 V, 
electrolytic 


83066 


Aciovux 


418-CB 


1-1 


f.A.VTP, Incandescent, 120 V, 3W 


909U7 


GE 


3S6/5 


1-2 


LAMP, Innmdesctnt, 6.3 V, 0.15a 


90904 


GE 


47 


L-1,2 


UlOKi, Filter, 50 h 


85433 


Freed 


15134 


L-3,4 


CHOKE, Eiltcr, 10 h 


85535 


Freed 


13195 


M-l 


METER, IU0 ,*a, special scale 


92026 


Marion 


HM3 


M-2 


MliT'ER, 100 ua, scale 


92D25 


Marion 


MM3 


R-1,6 


RESISTOR, 352 K ohms, —1%, VAV 


80630 


V ilk or 


CP4'2 


K-2,7 


RESISTOR, 166K ohms. —1%, VzW 


90567 


Vt'ilWnr 


CPAfr 


R-3,8 


RESISTOR. 40.2K ohms, *1%, i^W 


80492 


Wijkyr 


«*-W 


R-4,9 


RESISTOR, 31-2K ohius, ±1%, V^W 


80491 


WWoit 


CT.'/j 


R*5,W 


RESISTOR, 20,8 K ohms, ±1%, 


80490 


Wilkur 


CP-«/ ? 


K-1 1,21.34 


RESISTOR, 1 O 0 K ohms, -(-5%. l&W 


805 1 7 


Ah 


EH 


R-L2J9 


POTENTIOMETER, 10K ohms, it 10%, 2W 


81314 


AB 


J 


K-13,t6 


RESISTOR, 33 K ohms, ±5%, VfcW 


80461 


AB 


Eli 


R.H 


RESISTOR, 220K ohms, ±5%, 1/ 2 W 


8055 5 


AB 


i;b 


R-15 


RESISTOR, 150 ohms, ±5%, I/jW 


80099 


AB 


EB 


R-17 


RESISTOR, 1O0 ohms, 2.5%, J / 3 W 


80062 


AB 


£B 


R-Ifl 


RESISTOR, Thermal. gla«. 


91019 


Amperilt 


611-6 


R-19 


RESISTOR, Adjustable, 2.5K ohms, ±5%. 
25W 


80268 


Wirt 


AK-7 


R* 23 ,Zfi 


RESISTOR, 2K ohrnu, V2 W 


80283 


IRC 


RL 


R-24 


RESISTOR, 9. IK ohn», ~5% i^W 


80327 


AB 


FB 


R-25,27 


RESISTOR, 4K ohms, =-Yi%, Y 2 W 


80266 


IRC 


RL 


R-2B 


RESISTOR, 1930 ohms. «/z w 


80207 


IRC 


RL 


K-30 


RESISTOR, ij.SK ohms, ±5%, 


80387 


AB 


EB 


R-3I 


POTENTIOMETER, 3K ohms, -±5%. 3W 


81210 


Ccncrnlnh 


V-133 
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BOON T O N RADIO CORPORA T I O K 



JfrjVfiH+V 

Symbol 


Dmcfiptian 


BHr: 
P<«f Vo, 


Altar. 6 


Mfg rs U tsi# natio rr 


r -32 


RESISTOR, 22K olu.m Vi w 


80472 


AB 


ED 


R-33 


POTENTIOMETER, 25K dims, 3W 


*1411 


Ceutralab 


AT-1I5 


R-35 

R-36,37 


POTENTIOMETER, 100K oiiiui, ;rU>%, 
2W 

RESISTOR, 33K ohms, ± 2 %, y/W 


81507 

8048G 


AB 


J 


R-3B 


POTENTIOMETER, 15K ohms, ± 1 %, 3W 


*1331 


WLrr 


GCB 


K-61.62 


RESISTOR, 156K ohms. ~1^, y z W 


80366 


WiBcor 


CIM/4 


R-453 


RESISTOR, H.2K ohms, _L5%, y 2 W 


80326 


AD 


sits 


R-93 


RESISTOR. *7(>K ohms. ±3%, 


*0640 


AD 


El J 




SWITCH, Rotary, 4 pule. * position, 
4 «rtion 


BH058 


Oak 


32616-114 


S-2 


SWITCH, Rotary, 2 pole, 1 position, 
1 section 


eeojG 


Centra Inh 


2TXR686 


S-3 


SWITCH, Rotary, 2 pole, 3 position, 

1 section 


KRG83 


Centralab 


2TX86B6 


S-4 


SWITCH, Rotary, 2 pole, 2 position, 
1 section 


BHOfiO 


Ccmralab 


2TX86S3 


S-6 

V-l 

V-2 

V-3 

V-4 


SWITCH, toggle, DPI>T 
TUBE, GAU6 
TUBE, SVG 
TUBE, SY3 
TUBE, 0D3/VK-150 


88039 


AHAJ1 


82305B 


X*I,2 


CRYSTAL UNIT, Rectifying, germanium 
diode 

RF UNIT, Complete 


91018 

20205 


Sylvania 


1N.34 




TRANSFORMER, Power, filament wd 
place 


8.5074 


Freed 


13643 




LIGHT, Indicator, niiniahire bayonet 


89022 


Dial 


BVt*44S 




LAMPHOLDER, candelabra bit* 


*9026 


Bryant 


328 




SOCKET, Tube, ncul 


89047 


Ucinite 


11 5001-1 A 




CONNECTOR, Receptacle, one round 
female contact. 


89065 


Industrial 


UGt29I/U 




SOCKET, Tube, 11 contact 


99067 


Amphenol 


MJP-ll 




SOCKET, Tube, 7 contact, miniature 


89074 


Eby 


8083 




CONNECTOR, Receptacle, two rcmalfl 
contacts 


89076 


AH&H 


25H 




CONNECTOR, Receptacle, roccssed, two 
male contacts 


99102 


GE 


2711 




FUSE, 2a 


93251 


Littlcfuse 


3AG-2 




HOLDER, Fuse, extractor post 


93677 


Busman 


HKP 




CONNECTOR, Plug, eight round male 
□mt&CIS 


94148 


Amphenol 


PM-B-11 




CONNECTOR, Plug, eleven round male 
contacts 

CORD, Powr, scpatahle 


94149 

300729 


AmpbeiHil 


PM-11-11 
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OF. srwiTcw 



POWER 



SWI IC-M 
















C-41 -J-C'42 




[ r 

4-c-ao c — 

300 f 

/— 



DOUBLER 




AMPLIFIER DOUBlEP 



a 3 M / 0.3 



y&r t H 



tsbra OTpf i 




OUTPUT 



HF HANbl SWITCH 



Jye$> tro&^y. 





fX h- jo 

-A- <to* 






FM AM ; 

R-3li 

C* IEHNAL MOO 3 K I 



r.-i.s R-T2 
1 MF 100 K 



► t — )r 
iL c-ib 






H JJ f 
22 K \ 






ft-$7 K-l 

imk rfi i 






i I 3V »*•' 
100 K 



v V> » * ^ ' 

SRl R 70 
) K[ i*OK 



ri ll eo 

, j/ K3 * 

M3 R -62 ,CK 

10 K 10 K. 



PLUG CONNECTIONS 
^^■OSCILLATOR CHASSIS PLUG P-l 
DS£> POWER SUPPLf PLUG P-2 
POINT OF SYMBOL IN0ICATE3 DIRECTION OF 
WIRE COMING FROM PLUG PRONG INTO CAR! F 
NO I PIN OF PLUG P-l CONNECTS TO GROUND 
RESISTANCE N OHMS, 

CAPACITANCE IN MlCROWMCROFARADS, 
INOtJCTANCF IN MlCROHENRIFS,lJNL FSr. OTIfR- 
WISE SPECIFIED {A* 1000 . M-I.CJOC.OOO) 

NOTE I. 

FREQUENCIES IN CPS OF 
AUDIO OSCILLATOR FOR GlVFN 
POSITION OF S-l 



< 


M2 %?L“S 

n,\ 




yj£> 


IN VI K| 


<J Sr* IN 34 


MOD / 
meter' 


Y 

▼ 



Fig. 8. Schematic Wiring Diagram of 202-C FM Signal Generator 
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